Abstract: Megacryst-bearing alkaline basic rocks of Cenozoic age occur in scattered centers in western Europe, from the Rhine graben to southern Spain. We focus on two volcanic fields, La Garrotxa in northeastern Spain, and in particular the Pomareda and Roca Negra monogenetic cones in the Olot suite, and the Chuquet Genestoux occurrence, Puy-de-Dôme, France. The explosive emplacement of the basanitic magma favored the entrainment of xenoliths of clearly crustal and mantle origin in both suites. We seek to characterize the megacrysts of scapolite and andesine. The sulfate-bearing scapolite crystallized in space group I4/m rather than the expected P4 2 /n, likely because of disorder in the sulfate groups. The megacrysts in both suites are part of an igneous mantle-derived assemblage, to judge from d 
Introduction
Megacryst-bearing alkali basalts are well known in Cenozoic volcanic suites emplaced in western Europe. However, the occurrence of a scapolite-group mineral as one of the megacrystic phases (e.g., Boivin & Camus, 1981) is unusual. Is it xenocrystic, picked up accidentally as the basaltic melt rose from a mantle source through the crust? Or is it a cognate megacryst, originating in the mantle, a stable constituent of an assemblage near the site of decompression-induced melting? We address this question by focusing on scapolite megacrysts from two localities, one in the Catalan Volcanic Zone, located in the northeastern Iberian Peninsula, and the other in the Chaîne des Puys area of the Massif Central, in France. We describe the plagioclase and scapolite megacrysts found at the Spanish site, document their composition, and report stable isotope data that bear on the origin of both suites. In addition, we describe the incipient flash melting of plagioclase and scapolite that occurred upon eruption of the alkali basaltic magma. Scapolite-bearing xenoliths and megacrysts have also been reported in Cenozoic volcanic suites in the Laacher See area of Germany and in the Atakor area of the Hoggar, in southern Algeria, such that the association is not only of local interest.
Loci of Cenozoic extension in western Europe
The two target areas of our investigation are located in a belt oriented at a high angle to the collisional orogen that gave rise to the Pyrénées in Eocene to Oligocene times (Fig. 1) . Cenozoic alkaline volcanism is widely distributed along an extensive system of rifts in central and western Europe, including the Rhenish massif and Rhine graben of Germany, the Massif Central of France, and the Valencia Trough. At these localities, the volcanos are monogenetic, i.e., they
